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Volume２１２００６kushima, JapanParalleling trends in other developed nations, Japan
has seen a rise in the prevalence of certain diseases, espe-
cially cancer and non-insulin dependent diabetes mellitus
(NIDDM) that are associated with certain lifestyles, and
expects that the incidence of another lifestyle disease, i.e.
coronary heart disease (CHD), will also increase rapidly
in the near future. The difficulty of treating these diseases
in adults highlights the importance of health interventions
during childhood. Schools have several features that make
them an ideal environment for prevention programs. For
example, a large number of children can be targeted at the
same time, and school environments such as regular lunch
time and safe playgrounds are particularly useful for pro-
gram implementation. Furthermore, the social setting of a
school facilitates meaningful interactions among children.
Principal causes of the increasing prevalence of life-
style diseases include unhealthy choices regarding nutri-
tion and physical activity. Sleep habits are also crucial be-
cause poor sleep habits can have an adverse impact on nu-
trition and physical activity. While certain physical or
physiological conditions are often observed just before
the emergence of lifestyle diseases, psychological charac-
teristics such as personality, cognition, affect (emotions),
and behavior may be more fundamentally responsible for
the development of these diseases (see Figure 1).
For instance, persons with a Type A personality
(Friedman & Rosenman, 1959) characteristically exhibit a
set of behaviors that include impatience, hard working
habits, and hostility. Type B personality is essentially the
opposite concept of Type A. Figure 2 shows a higher
number of CHDs for subjects with a Type A personality
than for subjects with a Type B personality during the
first eight years of Rosenman, Brand, Jenkins, Friedman,
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Katsuyuki Yamasaki・Seiji Fujiiwho have a cancer personality tend to suppress emotions
and to be passive and dependent. Subjects with a cancer
personality died from cancer more frequently than sub-
jects having autonomous healthy personality during the
first ten years of Eysenck’s (1987) study (see Figure 3).
Prevention Programs in Japan
and the United States
We therefore have been developing and implement-
ing several universal prevention programs emphasizing
psychological characteristics as fundamental causes of
health or adaptation problems. We previously have devel-
oped nine programs that share common features, which
collectively we have called PHEECS, Psychological
Health Education in Elementary-school Classes by
Schoolteachers (see Yamasaki, 2000). Common features
are as follows: (1) the programs are based upon scientific
empirical data and studies; (2) the programs are devel-
oped using various psychological and hygienic theories
and techniques; (3) evaluation of the effectiveness of the
program intervention is conducted using objective and
scientific methods; (4) programs are applied to school
classes educationally and preventively; (5) the character-
istics targeted in the programs are minor distortions in
personality and behavior (including emotions and cogni-
tion) that are not yet considered serious; (6) the preven-
tion targets are reduction in mental and physical stress as
well as decreases in maladaptation and diseases; (7) pro-
grams are not applied to adults, but to children; and (8)
schoolteachers can learn the methods utilized in these pro-
grams without extensive training.
At present, eight of these PHEECS programs have
been developed for elementary-school and junior-high-
school students: the Aggressiveness Reduction Program,
the Dependent and Passivity Personality Modification
Figure 3. Mortality outcomes for cancer and autonomous
personalities. Adapted from Eysenck (1987).―Program, the Autonomy Enhancement Program, the Inter-
personal Stress Reduction Program, the Sleep Habits Im-
provement Program, the Prevention of Depression Pro-
gram, the Prevention of Lifestyle Diseases Program, and
the Prevention of Delinquency and Crime Program. Two
of the programs in this list target prevention of specific
diseases: the Prevention of Depression Program and the
Prevention for Lifestyle Diseases Program. The present
paper describes the Prevention of Lifestyle Diseases Pro-
gram.
Unlike in Japan, numerous prevention programs have
been developed for children in the United States. For ex-
ample, for CHD prevention, one of the more extensively
studied programs is CATCH (Child and Adolescent Trial
for Cardiovascular Health; e.g., Perry, Stone, Parcel, Elli-
son, Nader, Webber, & Luepker, 1990). For NIDDM pre-
vention, the Bienestar Health Program (Trevino, Pugh,
Hernandez, Menchaca, Ramirez, & Mendoza, 1998),
Jump Into Action Program (Holcomb, Lira, Kingery,
Smith, Lane, & Goodway, 1998), the Quest Program
(Cook & Hurley, 1998) are well known. For cancer pre-
vention, High 5 (Reynolds, Raczynski, Binkley, Franklin,
Duvall, Devane-Hart, Harrington, Caldwell, Jester, Bragg,
Intervention
Component Name of the program Grade
Classroom
curriculum
The Adventures of Hearty Heart
and Friends (Perry et al., 1989)
GO for Health 4
GO for Health 5
(Simons-Morton et al., 1988)
F.A.C.T.S. for 5
(Perry et al., 1989)
3
4-5
5
Physical
Education
CATCH PE
(Parcel et al., 1987)
3-5
School
Environment
Eat Smart School Nutrition Pro-
gram
(Nicklas et al., 1989)
Smart Choices
(Parcel et al., 1989)
3-5
4-5
Families Home Team Programs: Hearty
Heart Home Team, Stowaway
to Planet Strongheart, Health
Trek, Unpuffables
(Parcel et al., 1987)
Family Fun Nights: Hearty’s Party
Celebration Strongheart
(Nader et al., 1989).
3-5
3-4
Table 1. Prevention Methods in CATCH (Adapted from
McGraw, Stone, Osganian, Elder, Perry, Johnson, Parcel,
Webber, & Luepker, 1994)２ ―
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Better Health Initiative (e.g., Havas, Heimendinger, Rey-
nolds, Baranowski, Nicklas, Bishop, Buller, Sorensen,
Beresford, Cowan, et al., 1994).
Table 1 shows the program structure of CATCH,
identifying various programs developed in prior studies.
The CATCH program has various intervention compo-
nents which have been implemented for third to fifth
graders in order to prevent CHD. Thus far, a few studies
have been conducted to evaluate the effectiveness of the
CATCH program. For instance, a study by Edmondson,
Parcel, Perry, Feldman, Smyth, Johnson, Layman, Back-
man, Perkins, Smith, and Stone (1996) involved 24 ele-
mentary schools (14 intervention and 10 control schools)
in each of the four study cities (Austin, San Diego, Min-
neapolis, and New Orleans). Thus, a total of 96 schools
(56 intervention and 40 control schools) comprising more
than 6,000 children, third to fifth graders, participated in
this study. This study demonstrated the effectiveness of
the CATCH program through its strict study design in
which schools served as the primary unit of analysis.
General Description of the Program
Our Prevention of Lifestyle Diseases Program has
several original characteristics. First, the program is im-
plemented using various opportunities such as class hour,
lunch time, recess time, and contacts with families. Sec-
ond, various psychological theories and techniques are
utilized in the program, for the purpose of modifying
mental and behavioral characteristics influencing health.
Third, this program provides the options of utilizing each
of the program components separately or in flexible com-
binations. Lastly, the effectiveness of the program is
evaluated using scientific methods.
Theories and Techniques Utilized in the Program
Table 2 outlines the various theories and techniques
Fundamental or
remedial theories
Social cognitive theory, Conditioning
theory, HBM, Applied behavioral
analysis, Cognitive and behavioral ther-
apy, Client-centered therapy, etc.
Concrete techniques Brain storming, Group discussion, De-
bate discussion, Role playing, Model-
ing, Social skills training, Relaxation,
Structured encounter group, etc.
Table 2. Theories and Techniques Involved in the Pro-
gram―utilized in this program. In a sense, our program repre-
sents a mosaic of theories and techniques. Our experience
is that lifestyle modification programs at schools such as
ours should be developed flexibly using a variety of suit-
able theories and techniques, the choice of which is de-
pendent on program purposes and classroom conditions.
In most cases, reliance upon a single fixed theory or tech-
nique will prevent a program from achieving maximum
effectiveness.
One of the principal theories behind this program is
Social Cognitive Theory (e.g., Bandura, 1986), which em-
phasizes personal cognitive factors such as self-efficacy.
Self-efficacy represents the child’s assessment as to the
likelihood that he or she will successfully complete an in-
tended behavior. Thus, enhancing self-efficacy is benefi-
cial towards successfully modifying a behavior.
Social Cognitive Theory postulates four factors that
act to enhance self-efficacy. The first is “mastery experi-
ences.” When a child experiences success in doing a be-
havior, their self-efficacy is enhanced. Role playing mod-
els are often utilized when success is unlikely in natural
settings. The second is “vicarious experiences, i.e. model-
ing.” Since modeling of other children’s behaviors is
helpful to enhance self-efficacy, group activities and role
playing are adopted. The third is “social persuasion,” in
which various reinforcement techniques using verbal rein-
forcers are introduced. The last factor is “reduction of
stress and negative emotions,” which utilizes relaxation
techniques in order to reduce stress and negative emotions
that can hinder self-efficacy.
Program Purpose
To accomplish the program purpose of preventing
NIDDM and CHD, the program relies primarily on en-
hancing internal control of health and on lifestyle im-
provements in the areas of nutrition, exercise, and sleep.
Internal control for health means the extent to which chil-
dren try to enhance health on their own initiative, without
any external controls such as punishments from parents or
guidance by physicians. We believe that one of the most
important means of health promotion is for children to ac-
quire the ability to establish healthy conditions on their
own.
Internal control of health consists of three compo-
nents: an internal health locus of control, motivation for
internal health control, and self-orientation skills. Internal
health locus of control is the cognitive component of in-
ternal control for health. Motivation for internal health３ ―
Katsuyuki Yamasaki・Seiji Fujiicontrol is its affective (emotional) component. Self-
orientation skills are its behavioral component. The pro-
gram endeavors to modify these cognitive, affective, and
behavioral components respectively in order to enhance
internal control of health.
To achieve lifestyle improvements, various concrete
goals are established. First, the program targets the fol-
lowing behaviors for strict control: three meals a day
(breakfast, lunch, and dinner) and restriction of snacks
and soft drink intake (nutrition lifestyle); exercise for
more than thirty minutes per day (exercise lifestyle); and
bedtime of 10 pm or earlier (sleep lifestyle). Second, the
program targets, without controlling, the following con-
tent through lectures, games, experiments, and audio-
visual materials: how to regulate intake of fat, salt, sugar,
calories, and vegetables (nutrition lifestyle); the relation-
ships between exercise and heart function and between
exercise and calorie consumption (exercise lifestyle); and
the relationship between sleep and health (sleep lifestyle).
Measures to Test the Effectiveness of the Program
To evaluate the effectiveness of the program, several
self-reported questionnaires are administered to the par-
ticipants just before and after program implementation,
and at the follow-up. By these questionnaires, the effec-
tiveness of the program is measured by assessing im-
provements in the three components of internal control of
health and the three areas of lifestyle (nutrition, exercise,
and sleep).
The questionnaires are as follows: the Children’s
Health Locus of Control Scale (Tanabe, 1997) to measure
health locus of control; the Health-Enhancement Motiva-
tion Questionnaire (an original questionnaire for this pro-
gram) to measure motivation for internal health control;
and the Lifestyle-Control Ability Questionnaire (an origi-
nal one for this program) to measure the ability to control
lifestyle choices. In addition, lifestyles for nutrition, sleep,
and exercise are measured using our original Lifestyle
Questionnaire. Finally, the records of the changes in life-
styles during program implementation add information to
the evaluation process.
Program Methods
The methods of this program have a frame-module
structure, as Table 3 shows. Each of the three main frames
contain several modules: (1) Game, Class, Discussion,
Role Playing, and Control Modules under the Classroom―Curriculum Frame; (2) School Lunch, Physical Activity,
and Poster Modules under the School Environment
Frame; and (3) Website, Newsletter, and Calorie Calcula-
tion Modules under the Families Frame.
Before implementing these modules, we attempt to
establish the appropriate classroom environment. Because
the program is mainly conducted in small groups, estab-
lishment of these groups is essential. As Figure 4 shows,
each group consists of four to seven children. The mem-
bers of each group are selected in accordance with their
scores on the Health Locus of Control Scale measured
just before program implementation. Each group includes
both low-scoring and high-scoring children, thereby ena-
bling some interaction between low and high health locus
of control children.
Frame Module
Classroom Curriculum Game
Class
Discussion
Roll Playing
Control
School Environment School Lunch
Physical Activity
Poster
Families Website
Newsletter
Calorie Calculation
Table 3. Frame-Module Structure of the Program Meth-
ods
Figure 4. Distribution of students among small groups in
a sample classroom. Individual and mean (M) scores on
the Health Locus of Control Scale are shown for each of
the groups.４ ―
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The Classroom Curriculum Frame consists of Game,
Class, Discussion, Role Playing, and Control Modules.
The Game Module is a 45-minute session during which
the small groups compete with each other in four games:
the Meal Game (let’s cook the best school lunch), the Ex-
ercise Game (let’s move fast), the Sleep Game (let’s do
quizzes), and the Anagram Game. The first three games,
which relate to the three components of nutrition, exer-
cise, and sleep, respectively, are designed to enhance chil-
dren’s motivation for joining the program and to attract
their attention to the program goals. At the end of each of
these games, the children receive several Japanese “hira-
gana” letters. In the concluding Anagram Game, the chil-
dren try to make a word using those letters. The word is
“Seikatsushukan” in Japanese, which means “lifestyle.”
The Game Module is specifically intended for the chil-
dren to have an enjoyable time. Furthermore, it is note-
worthy that the children find almost all of the modules in
this program to be enjoyable.
The Class Module gives children information about
the physical and mental changes caused by exercise, de-
sirable nutrition, and lifestyle diseases using games, lec-
tures, and experiments. For example, in the exercise sec-
tion, every child wears a pedometer. Then, during exer-
cise, children perform their own measurements to dis-
cover the relationship between the number steps they take
and their heart rate and psychological mood. In the nutri-
tion section, children cook school lunch and play games
with “Vegetables Fighters Cards” (Adm Inc.). Each card
features a food or a nutrient and provides information on
how bad or how good the nutrient is. We can play various
games using these cards; one such game is the “Food Bat-
tle Game,” in which each card has its own power level de-
pending on the food featured on the card. Each player
plays one card at the same time, and then the player who
presents the most powerful card wins all the cards pre-
sented. Through card playing, children learn about better
foods. In the health section, experiments and video tapes
teach children about coronary heart diseases and diabetes.
For example, in an experiment on coronary heart diseases,
children do an experiment in which they investigate how
well water can stream through a vinyl hose when the hose
is filled with some clay.
In the Discussion Module, children debate the ques-
tion “Can we prevent colds completely by ourselves?”
First, children are divided into Yes and No groups, and
each small group prepares their position, studying this―topic by using the Internet and hearing from special per-
sons such as physicians or school nurses. After their
preparation time, the two groups conduct a debate using a
semi-standard debate method. Through the debate experi-
ence, children come to learn actions they can take on their
own to keep themselves healthy.
In the Role Playing Module, each small group dis-
cusses among themselves one particular health problem,
followed by discussion about ways to solve this problem.
After finishing the discussion, the groups create scenarios
representing key points of the discussion. Furthermore,
using these scenarios, the children engage in role playing.
Through creating scenarios and role playing, children ac-
quire problem-solving skills, including receiving and giv-
ing social support.
In the Control Module, we attempt to modify un-
healthy lifestyles into more healthy ones. Among the tar-
geted lifestyles, changing dietary habits is the most diffi-
cult, because it is very difficult to determine the quantity
of snack or soft drink intake. We therefore establish defi-
nite standards using the sheet shown in Figure 5. This
sheet shows one of the standards for snack intake. By us-
ing the sheet, children can quantify the amount of their
daily snack intake on a I to V scale. This quantification is
essential to self-control or reinforcement procedures. Fig-
ure 6 shows the standards for soft drinks, in which again
the amount of soft drink intake is quantified on a I to V
scale.
We use self-control methods to control children’s
snack and soft drink intake. Figure 7 shows the first self-
control sheet. On the upper part of the sheet, ideal target
levels are shown for meal frequency, snack intake, soft
drink intake, exercise, and bedtime. Below the ideal target
levels, children write their own target levels, the levels
they aim at for a given week. Every day, from Monday to
Friday, children monitor their own lifestyles. When the
target levels for the week are attained, small cartoon stick-
ers are attached on their sheet. Furthermore, the sheets
contain a blank area for words of encouragement written
by children themselves and by their parents, which pro-
vides a kind of reinforcement or verbal persuasion. Each
week, the sheet changes slightly from the previous week’s
sheet. Figure 8 shows another self-control sheet. On this
sheet, the space for the words of encouragement has been
changed, substituting encouragement by friends for en-
couragement by parents. The last self-control of lifestyles
sheet is shown in Figure 9. Control trials are not given to
the children every day in this last sheet; rather, monitoring５ ―
Katsuyuki Yamasaki・Seiji FujiiFigure 5. A sheet showing the standards of snack intake to control dietary habits. Calories in the figure are approximate.Figure 6. A sheet showing the standards of soft drink intake to control dietary habits.― ６ ―
Figure 7. The first self-control of lifestyles sheet.
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sheet in Figure 7.― ７ ―
Figure 9. The last self-control of lifestyles sheet, in which monitoring is conducted only on Monday, Wednesday, and Fri-
day. The sentences and figure in “A robot in yourself” are adapted from the JKYB Society (2001).
Katsuyuki Yamasaki・Seiji Fujiiis conducted only on Monday, Wednesday, and Friday.
This procedure is called a “fading procedure,” which is
one of the procedures designed to maintain acquired be-
haviors even after the program is over.
School Environment Frame
The School Environment Frame consists of School
Lunch, Poster, and Physical Activity Modules. During the
School Lunch Module, program practitioners attempt to
teach children important knowledge about foods or nutri-
ents, using the contents of their daily school lunch. This
module is presented for two minutes just before school
lunch. Quizzes, singing a song, demonstrations, picture-
story shows, and other enjoyable methods are used in this
module. After the presentation, children eat a lunch that
includes some of the foods or nutrients discussed during
the presentation. We call this module “School Lunch
Theater” for children. The program names of the theater
presentations include “What is the pearl in farms?,”
“What is the vegetable in the sea?,” “Which are tomatoes,
vegetables or fruits?,” “Let’s make mayonnaise!,” “Chi-
nese noodles and rice,” “Bananas have flown out,” “Be
careful about salt,” and so on. These names are funny or
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In the Poster Module, large colorful posters (16.5 x
.4 inches) are attached on the classroom walls. The
sters reinforce for the children key information about
different program goals. The poster in Figure 10 tells
ildren about internal control of health, and the one in
ure 11 tells them about the importance of restriction of
ure 10. A poster telling children about the importance
internal control of health. The photograph is reprinted
h the permission of (C) RARURU. KITANO DAICHINO
URIMONO http://www.asahi-net.or.jp/jb3k-tnk/.―
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In the Physical Activity Module, children play out-
doors or in the gymnasium. The play includes exercises
using very novel playing tools. For example, in one play,
using a large sheet, children in each group carry a ball co-
operatively, and in another play, children throw a tetrapod-
like ball to each other in which they get points depending
on which foot of the ball they catch. The purpose of this
module is to make children do exercises. As the play is
very enjoyable, even the children who do not like to do
exercises cheerfully participate in the play.
Families Frame
The last Frame is the Families Frame which consists
of Newsletter, Website, and Calorie Calculation Modules.
In the Newsletter Module, colorful newsletters are sent
home to each family through their children. The contents
Figure 11. A poster telling children about the importance
of restriction of snack intake.
Figure 12. Timeline of program modules.―of the newsletters consist mainly of what children have
learned in this program along with some suggestions and
requests for collaboration from families to help attain the
program’s goals.
The most outstanding module in this frame is the
Website Module. In this module, a website is made avail-
able to the children and their families. Only the family
members can enter into this site using passwords. The
website is updated frequently during the program imple-
mentation. The contents of the website are as follows: (1)
various pictures of the children that show their parents
how the children are participating in the program; (2) lec-
tures that teach the parents about lifestyle diseases; (3)
menus and recipes using healthy foods for children; and
(4) questions and answers concerning lifestyle diseases,
consisting of questions that parents ask using e-mails and
answers by specialists such as psychologists and dieti-
cians. Additionally, this website is also open for cell
phone users. As most family members have their own cell
phones in Japan, which have the capability to communi-
cate using e-mail and websites, cell phones are one of the
most promising sources by which this kind of prevention
is conducted effectively.
The last module is the Calorie Calculation Module.
In this module, sheets for calorie calculation are distrib-
uted among the families. If families ask for assistance in
calculating the calories in their daily cooking, dieticians
calculate the calories and give advice for healthy cooking.
The sheets consist of three pages. On the first page, the
children’s name, gender, height, weight, and the amount
of daily exercises are filled in by their parents. In the sec-
ond sheet, the detailed contents of breakfast and dinner
are written. The last one is the answer sheet, in which
comments and advice about cooking are given to each
family by dieticians, along with the nutrients analyzed.
The program in its entirety usually requires two or
three months to complete. A rough timeline of the various
modules is illustrated in Figure 12.
Future Directions
In 2002, Japan introduced to its schools a new educa-
tional curriculum that places greater emphasis on the psy-
chological aspects of children’s education. The previous
educational curricula in Japan probably overemphasized
the intellectual aspects of education, but the new curricu-
lum recognizes the need for schools not only to address
the intellectual aspects of education, but also to promote９ ―
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vention of Lifestyle Diseases Program could become a
key component of this new curriculum, few teachers have
sufficient knowledge and techniques to conduct this kind
of program. One reason is that most universities in Japan
do not include in their curriculum studies about the en-
hancement or modification of psychological and behav-
ioral characteristics such as those taught in this program.
Consequently, we would suggest several steps that
could be taken at this time to help overcome obstacles to
initiating this program in the regular school curriculum.
First, we could develop abridged versions of the program
modules to alleviate the burden on teachers. Second,
teachers should be offered more opportunities to learn
how to conduct this program. Last, information regarding
the necessity and effectiveness of the program should be
widely disseminated. Because lifestyle diseases primarily
afflict people beyond middle age, few teachers recognize
the necessity of lifestyle modification programs for their
children. Regarding this issue, long-term prospective
studies are necessary to assess whether the children par-
ticipating in this type of program have a lower likelihood
of developing lifestyle diseases after arriving at middle
age compared with non-participants.
There are various societal levels at which prevention
programs for lifestyle diseases can be conducted: individ-
ual students, whole classrooms, entire schools, families,
communities, and entire nations. Combinations of preven-
tion programs at multiple societal levels will likely prove
to be the most effective approach for preventing lifestyle
diseases.
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HEALTH INTERVENTION PROTOCOLS FOR LIFESTYLE DISEASE
PREVENTION IN JAPANESE ELEMENTARY SCHOOL CHILDREN
This paper outlines a new prevention program to eliminate psychological and lifestyle risk factors associated with
non-insulin-dependent diabetes mellitus and coronary heart disease. The program addresses psychological factors
through efforts to enhance the internal control of health, which consists of an internal health locus of control, motivation
for internal health control, and self-orientation skills. The program seeks to control the lifestyle factors of nutrition, exer-
cise, and sleep habits. The program is based on multiple school and family components that are believed to have the
greatest influence on health promotion in children. The three components, called “program frames,” consist of the Class-
room Curriculum, School Environment, and Families Frames. The Classroom Curriculum Frame contains five modules
(Game, Class, Discussion, Role Playing, and Control) ; the School Environment component contains three modules
(School Lunch, Physical Activity, and Poster) ; and the Families Frame contains three modules (Website, Newsletter, and
Calorie Calculation). The program methods, based on various psychological theories and techniques, include compo-
nents that target each individual child, small groups, the whole classroom, and families. The program in its entirety usu-
ally requires two or three months to complete. Prerequisites for effective administrations and future extension of this
program are discussed.
Katsuyuki YAMASAKI＊ and Seiji FUJII＊＊
Keywords: lifestyle disease, universal prevention, non-insulin-dependent diabetes mellitus (NIDDM),
coronary heart disease (CHD), elementary school children＊＊Department of Human Development, Naruto University of Education, Tokushima, Japan
＊＊Gakushima Elementary School, Tokushima, Japan
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